Ethyl 2-A rylhydrazono-3-oxobutanoate, Alkylpyridazines, Alkylpyridines, Cinnoline D erivatives Several new polyfunctionally substituted polyazanaphthalene derivatives could be synthesized via condensing readily obtainable polyfunctional nitriles with substituted alkyl heteroarom atic derivatives and reacting the latter derivatives with electrophilic reagents.
In contrast to its behaviour toward ethyl cyanoace tate l a , b condensed with m alononitrile to yield the 6-aminopyridazin-3-carboxylates 4 a ,b . The forma tion of 4 a ,b is assumed to proceed via intermediacy of the ester 5. This ester is readily hydrolyzed by w ater eliminated during reaction to yield the aro matic amino compounds 4. In support of structure 4 com pounds 4 a ,b could be prepared via coupling 6 with aromatic diazonium salts and refluxing the re sulting products in aqueous acetic acid for short period.
Compounds l a , b also condensed with benzoylacetonitrile to yield product that were form ulated as 7 a ,b . The formation of 7 is assumed to proceed via intermediacy of 8 which is then hydrolyzed into 9. The latter, consequently, cyclized via loss of water to yield 7. However, possible formation of 10 which is then converted into 7 can not be over looked (cf. Chart 1).
Compounds l a -d failed to condense with cyclohexanone under a variety of reaction conditions. How ever, l b condensed with l,l-dim ethyl-3,5-diketocyclohexane (11) to afford the condensed pyridazine derivative 12 in excellent yield.
Similar to the behaviour of l a -d, compound 13 condensed with ethyl cyanoacetate to yield the pyridazine derivative 14.
A phthalazine synthesis could be achieved via reacting 2 a ,b and 14 with cinnamonitriles. Thus, 2 a ,b and 14 reacted with 15 a, b to yield the phthalazines 16a-f. Structures of these derivatives were established based on analytical and spectral data. Furtherm ore com pounds 16a-f could be also obtaines via condensing 2 a ,b and 14 with aromatic aldehydes and subsequent treatm ent of the so form ed styryl derivatives 17a-f with malononitrile. Recently we reported synthesis and elucidation of structure of the ethyl pyridine carboxylate (21) [3] . m m 
Experimental
All melting points are uncorrected. IR spectra were obtained on a Perkin Elm er SP177 in KBr disc. !H NM R were m easured on a Bruker W P80 CW in DM SO using TMS as internal standard and chemical shifts are expressed as ppm. Analytical data were obtained from the analytical data unit at Cairo U ni versity.
A mixture of equim olecular am ount of l a -d (0.5 mol); ethyl cyanoacetate (56.56 g, 0.5 mol) and ammonium acetate (38.52 g, 0.5 mol) was heated in an oil bath at 160 °C for 30 minutes. The resulting product was then triturated with ethanol. The solid product, so form ed, was collected by filtration and crystallized from ethanol. 
M ethod (B):
A solution of 3 (11.26 g, 0.05 mol) in ethanol (100 ml) containing sodium acetate (4.92 g, 0.06 mol) was treated with a solution of the appro priate aryldiazonium salt (prepared from 0.05 mol of the amine; and the appropriate quantities of sodium nitrite and hydrochloric acid and then left at room tem perature for 2 h. The solid product, so form ed, was collected by filtration, washed with water and left to dry.
A solution of the dry solid product (5 g) in ethanol (30 ml) was refluxed for 15 minutes, left to cool to room tem perature. The resulting solid product sepa rated on standing was collected by filtration, crystal lized from ethanol and identified (m .p. and mixed m .p.) and also by IR as 2 a -d.
M ethod (C):
A mixture of l a -d (0.5 m ol), ethyl cyanoacetate (56.56 g, 0.5 m ol), ammonium acetate (4.92 g, 0.06 mol), glacial acetic acid ( 1 2 ml) and dry ben zene ( 2 0 0 ml) was heated under reflux, using water separator, in an oil bath at 160 °C for 7 h and then left to cool to room tem perature. The solid product separated on standing was filtered off, dried, recrys tallized from ethanol. Yields were 85, 82, 80 and 80% for 2 a -d, respectively.
An equim olecular am ount of l a , b (0.05 mol); malononitrile (3.3 g, 0.05 mol) and ammonium ace tate (3.85 g, 0.05 mol) was heated in an oil bath at 160 °C for seven minutes. The solid product, so 
Method (B):
A solution of 6 (0.05 mol) in ethanol (100 ml) con taining sodium acetate (5 g) was treated with a solu tion of the appropriate aryldiazonium salt (prepared from 0.05 mol of the amine and the appropriate quantities of sodium nitrite and hydrochloric acid), then left at room tem perature for 2 h. The solid product separated on standing was collected by filtra tion, washed with water and left to dry.
A solution of the dry solid product (5 g) in aque ous acetic acid (30 ml) was refluxed for one hour, left to cool to room tem perature, and then triturated with water. The resulting solid product, so form ed, on standing was collected by filtration, crystallized from dioxane and identified m.p. and mixed m.p. as 4 a , b.
Reaction o / l a , b with benzoylacetonitrile A mixture of equimolecular am ounts of l a , b (0.05 mol); benzoylacetonitrile (7.26 g, 0.05 mol) and anhydrous ammonium acetate (3.85 g, 0.05 mol) was heated in an oil bath at 160 °C for 30 minutes. The resulting product was then triturated with ethanol and the solid product, so form ed, was col lected by filtration, and recrystallized from dioxane. 
Ethyl 8-amino-2-aryl-7-cyano-1,2-dihydro-6-substituted-l-oxo-phthalazine-4-carboxylate (16 a -f)

Method (A):
A solution of 2 a, b, 14 (0.01 mol) and piperidine (1 ml) in dioxane (30 ml) was added to the appropri ate cinnamonitrile derivative 1 5 a ,b (0.01 mol). The reaction mixture was refluxed for 1 h, then left to cool to room tem perature. The solid product sepa rated on standing was collected by filtration and re crystallized from dioxane. 
M ethod (B): (i) Reaction o / 2 a, b and 14 with aldehydes
To a solution of 2 a, b or 14 (0.01 mol) in dioxane (50 ml) catalyzed with piperidine (1 ml) the appro priate aldehyde (0.01 mol) was added. The reaction mixture was refluxed for 3 h, then left to cool to room tem perature. The solid product, so form ed, on standing was collected by filtration and crystallized from dioxane-ethanol mixture. 
Ethyl 1 -aryl-5-cyano-1,6-dihy dro-4-styry l-6-oxopyridazin-3-carboxylate
A solution of 22a-c (0.01 mol) in acetic acid (30 ml) was refluxed for 2 h, then left to cool to room tem perature and triturated with water. The solid product, so formed, was collected by filtration and recrystallized from DM F/H 2 0 . 
